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1 

¥*#**«>«*rt«>«rE-#«>*©ffl«® KJBA $ ft 

*©*©flIIB®KJBJ83ft> *9irBfti7M*fKJ*J: 

p n 2 *«fflOfl5 2 M 

«^El(S3^^fi»fi^**tt^■c«^E*l 3p«*«*twsi 

i -5 CUTE* 1 ±®i3 ± m»E-*0*«)«BH© 
ATE* 1 £ J:U f ^4^*E%®l*lc^ttL^>mrE«3^*E 

mrEHs 1 3F«««*tt«rE-*o*«)fl!Kffi*^iit«* 20 
c mum l ±ffi± c v - * *«*«®JS $ 

tiT&t), *fE*l*tt%**K«««U-««-*-4J:d 

-r^-V?? n > - ^ /T> T*r 3£4- IT ili ^ /+- X±: 

*tTi5»K frE*15FW»«*K*ftfi9U««i-*J:d 
tcfTE^ 1 ±®±t: K W >!S«?titi>&, |g 

IW#«4] »$*?iWE*H±©WWiil»E*<0S 

attE* i saaswfioTFttftwaw'je 

IW*«6] *E-*©»©5lv>U»rtli-««fl[ffiO 
-*Cli«rE* 1 ft TU >K «J*K 

littE* 1 ^#t»1H«i: m CiMHHO^ttttffiJ** 1 ®* 
?iitv>i, 1 UE«<0&»E¥SI#§Seo 

7 ] HtE*Ort»li» f»E» 1 <o*«tt«tt 
0«TE-*0»Ofll»BB»-*»t&^tt**aoi 055-<0 

•6, Bl** 1 »cE*OJ*»ff**#*fllo 
[«*JS8] HE* 1 * -t tf£ 2 7tttt«tt«)1tG« 



«BB¥ 1 0-223896 
2 

ffi V>» 1 iglSffiO^ 5 ^MttWfeP&A S ft-cfc •) , 
tffiKV'f >^«l±, ttE*5*tt»««*4MaELT«r 
E» l **M*«*K**t«jfc««3ftTiJ *) , 
«fEitort»c***ft4«E-> , J «FE»iiJ 
±U f S2^*6%«i4t«fe^ST-|iHTt>ft, *o«fE*5 

[«*«9] «rE*Ortfflli«M»ST**SftTV» 
-6, «*JR 1 »iE«OW»S#*#*«o 

[iit$8 i o ] t»Ey- h we* iitttE-** i trffi 

E*0*»S#*#««o 
KE«OJMtffi**#*«o 

[W*ai2] HtrEr- usiiifEH/i'f-y- 

f-#ji£*LT:fciK t»E»l±ffi»w»jS$ft, friM 
E»l>P*e*««Jt^«>*Ell*ftTv»*, itai 1 
KE*<0*»ff**#i6«o 

i££;f U *o1UE*l±ffi±t3eriE$ftrv»*, 
# 1 1 CEttOffittE#*tt%lt. 

[f*Sl4] £ v^c Bffti" Z> mH& \&i.Xf%2-* 
♦MMBttfrfcfcfcp n»3Sfc1irE*£jW*iBSftfc*ig 

ttKT«*>ftr* >3 , mmm^m^mtim \ ^.mm<o 

±a> » J. -*fr =a x > . -» ig» 45C i - A* » - +ak -V J-> -sVfrsa 

HI 2 ±Sffll<OSSSI5l±ttrE KU"f >MKW*l«>U«tt3 
titv'4, B*^2 (cE^OiSWa-^^SSo 

5] av»UB«i-*tKrE*l*J:U f «2^ 
»W*^5p n«jStME8Si:**iliI$ft^SiI 

us Ku-f vms^mff^eniD^ft^t # 
i 6 ] fias i ^p«s»«i*o^tt*o«rE- 

«FE-*<0*Offliaffi*»?>«rE»l iJ J: 1^1(12 

mFEfiS 2 ^Mfe®^<o^*fi!!lj^>fl![E'{fe^o«offlgffi^ 
fj^tiSii. ■BtlE^2^*E!ia^(omE'ftfe^Ojto<l 
IB^dmCX 1 i 2 7MttffiiAO«rE p n ft* 
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18] >J n > *#3m^trftWf**llirE* 

1 9 ] TiuEft 1 £ X ft 2 **Mt>«#fc*A 

32 £«ijl©2fmi2© <£>©©:£;**#< 4otv>4, 
1 5 ti|B«OJfi5»ff*##«11. 

[ii*jS 2 o ] itrie*«#*«i±«rie^ 2 ±ffiffl k& 
a * i , HuKft 1 est * iufroire* 
** & «&te * ntz^mws t * s o 1 •=> 

TWIBJ&K »2, ftSSJtf^^ttfcfcttlitWE** 

Hie 

striae 1 **fca>«i*©tfrE» 1 ±ffifflfcJB*£iifc*2 

-f*> «fc -9 iimiEft i 3£Bi-5n?wi;ett.7cas I if£"SM©ft 3 
«TE*1 *JlV*3^«S«>«i*Ci(ES*i*«ria*2^« 

ME* ii. firEft 1 ;p#6tfe«aw£2fl: Lfc t g cue 

ft 1 5Ftt»«««f OWWii: Lv*Ei**tt© 
HJ6«?!fS:*i-43EiWfi»fliT3E*SiiTV»*. SUSIE 

l^^^2 2j 5>*K*t|ft|-r*ft 1 iU:0 r fll2±M«: 

t»«B«S 1 ±Bl=flTEft 1 **6»«*J: 9 fc*v»«»(Dft 
fl£f 1 iffilCmlEft 1 *tt»»*J: 0 fc*v»«*©» 

owMfcaaetifPtttfto^ttTiiA u ft ] *ms© 
tve* 2 <o«co-^wffiii^ffii-^ 2 *ta<o^aiii * » 



4 

t&Eft i # i 2 ©tnnsa*,***®^, wes 1 a 

tf*2»*ffl©ttE*tt«*a:tt$*"C\ Tt&Eftl©* 
©*E— *Ofl*iH-«rE*2?Ftt*«*4r, 1tTEft2 
©*©1UE— *©ffl«ffiKfltfE»3 5F#fi»«|i*«r, Zv» 

1 7 cfrE* i ^tt«««©«rEKs 2 ±m«\z 

[R*a 2 3 ] ISSc©fflrEft 1 <om t t»«f!^ 2 
«>mtlty «rE»l*J:U f »2©** t £:5:cE«*ft.4 

«»©tfrE» l is J: cr» 2 ©aUitfrB-#©«Kffi t , 

ft i m&ottETOMbiitlrE* i ©»©*rE-#©« 

ilttEf 2 ©*©ltrE*&*©«*lBk 
ft 2 **&©1teTOMfcli1tEJft l ©*©«rEH6^©fll 
MM t fl&Eft 2 ©»©«TE-*©ffl*lB t izm\ 3 *i 
20 4, »*S2 2 KE«©«»BE**#«1t©«jt*fto 
[»*?B 2 4] ft i vm&oMCTtMfeiiflieft l © 

ft i **ia©itE^»»* I #A**i.fcifecfl[ft©TnrEft 

2©***, tt*©«rE»l©*tX£KE««*t4J:-9 

«2**ffl©tHNF*Mfeii, HfrEft2©jf©WfflltffiK 
iA?Hi, »**2 2fcE*©S»EE#*#§6*©« 

[fg#« 2 5 ] «TE4a&« © mfEft 1 3LWM izV- h 

m Eft i **&i&ffi«©«g® t h mmm jmlt 

t*I8i:tS?)Cixfc. SS*S2 3 *fctt2 4 ICE 
«©?fi5»ffi**#*«©»jt*ffio 

J^JL±©« ?tiSi-7 tcMEft 1 is J: W« 2 ©*K£SS 
i-4*iaiC?Bo-Ci£«E-t4r- fSiiffl©ft3 0»^B 

fjfEft iUiO r *2 ©*U!SSIii-4*|6]»cr&o Tffi^i" 
40 .*j:^tc, «rE«5 3©*rttcy- nenkst^ttLry 

3 i tzli 2 4 CCKoXiEfiiMtlOSA^. 

2 7 ] suEft 3 ©*tt, mrEft 1 <r>m-hm 
Eft 2 ©* S -CilSEtt 3 itT is 0 , 

bu sr- h «s® fix UEft i is x vm 2 ^*e%/isJt± 

t suEft 1 is i Wft 2 ©«± t uaStfidlcES 3 iti , 
W*^ 2 6 t:E*©*»ff**#*«©»a*tto 
[RM2 8] MEft3©8lli, MEftl±ffi*^BJ 
Eft3^Fie*1Rl*U©*ai-4 i 9 KU9E»3^F«»« 
so ttrfcu«»JBJS$it-ciiiK 



t) 



5 

flirfsy- hw&mit. mz%3^&®>®i$±.<D*.iz$iw. 
ZtiZ>, W*S2 6 iztm<o^m&^m^m<om^ 

3 1 ] mnm&m -> ^ >mitm, -> 

[f£9f<0f**ffl&I&l3>n 

[0 0 0 1 ] 20 

[0002] 

^-f^^ ^9-MOSFET (Metal Oxide Semicond 
uctor Field Effect Transistor ) S I T (Static I 3" 
nduction Thyristor) frbZh \z I G B T (InsulatedG 
ate Bipolar Transistor ) ^ t &&.T>) t i&A,X~ § tz 0 Z\ 

[0003] '&5£<v&Mfc*mfcm?-x'tti&\ l mtfim.i± 

^C^= < %^>X*>W.K.tf&< ft iZ&m.** 1 ) T<D 40 

7-MO S FET^S I TT'li. ^-f-;f 

&*mwvsnft^<owi&*mx.z>zttfx-$i£\,^2i\ 

[0 0 0 4] I G B TX-tt'J>iff)'J,-%L* f 'J7^KU7 
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6 

^5&-r^-i:^T*#^v^ 0 U:* s ot, IGBTT-li& 
i ttf®mX'&itzo 

[0 0 0 5] t tz><H **- 7h7> ✓ * ? * /<<f **- 7 
^^•bttJ^^ti^o CO**!), p n«£-KJ:*SU|($ 

<y- M WlSSt (^WV^^r-li±«B!iO 

[0006] z<dx 7 %'&%:(D&ffifcm : f-^<vm&zfT 
®L?z>i><DtLx. 115 8 \,zi^-rx n teffiwm&vm?- 

rf?ztz.tf\J S P 5, 2 1 6, 2 7 5tC^?tlTV^ 

[0 0 0 7] g!5 8*#BBLr, ico#ig»i, ±.iZJcM. 
<?>tm* Y vy^Y- MA-7-MOSFET-NSfflL 

1 t pS^lt3 0 2 tO^ilLlfit-C-^x.Tt'bcOT-* 

-So 

[0008] ±ia^:mt-ii. ^-^i^vz^m-rkY-Y 

3 0 9^-/7 -r — h fe-fjsKi" 6pi7i*3u3i:, 
pn^iIL«5t3 0K 3 0 2 t<7)fit^l^i:iii^ 

lt30 1ic, l/;pl7x;U3 0 3l±p 3 0 21: 

mmztix^z&mtf&Zo zzxmm*£j±nmmt$i. 

3 0 1 tplf«3 0 2 t^»of«VM:f L< 
iotv^iti, ■%rix-Z r ti<DT$i$L3 OK 3 0 2 Oifl 
7» J +^ V>£ t T- ^) t ±%ttM IZ l± ^ $ tl X V £ o 

[0009] z<omm.xiimT-<D*>&Lmiz$)-?xi±, 

JfMOSy- h 3 0 9iZX 0> y-Fffiii3 0 8* 

LtMosy- b 3 0 gic^isjL^pS^i^s 0 

3<Dmmmzn^-^r^)^mm^iti,o fit, Kl"f 
>n^fli^3 0 4 , n^fl^3 0 1, n * * & £ 
ZfV-Xn* ffitk^3 0 5 om&X'W.+m.fM.tfffi.ti 
2>o MOS Y— h 3 0 9 Sr+^K^* T^. LTf-^^;v 
SI5<0l;m^T^OTx.ni^ *>1.Eli3EKn8!ISt£3 0 
lOStt^i^mBEI^TT-ft^^iriioU^So 

*) <T>* >Mt?tR o n It, M.TV&X-5-Z. hti&o 

[0 0 10] 

[Si] 
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Ron ^Ld / (q x Nd x ji) x (Wn + Wp) / Wn • • • 0) 

Ld: K'J7 HiwSS, q:iHft3ilSN 



[0 0 11] *K*7«li:*oTKU'f>lffi«10 

( KW K W > n + ffittt3 0 4 ini 

tltzpMV 3-^3 0 3 t pU!$Si£3 0 2 tfrbttZ) t 

Y-Y' ^tC?&oTm>5»i: P n«-&0*#a*»?>SIIII* 

nS^M3 0 1 &£Vj>m9m3 0 2 liW**n»v»« 

*v»KW>«E*^i-*fc£W*WW*W:p 
89 jl;W3 0 3 iKl/'f>n* Ilt3 0 4 KI&J^oT 
Oh-fctf * J: -5 Kft*o 

[0 0 12] JfcK, p n L^iSgRcO^M^^* £ 3* 
-f 13 5 9 fcfcMLTWIK** 

[0 0 13] IU5 8 tCj3V>TY-Y' *SUC?£H BffflUis 
tt-&m#OX;£faj£#l4|I]6 0 iZ^LfzX o ICnfflfflJt 
3 0 1 rtt-liigMU pa«*3 0 2rtTI4«^LTl 
«Lfc = ft«»**i-o ^iIL1titgi5T-lipl3ffli*3 0 
2 t nSfl«3 0 1 t* im-t&t Y-Y' ^Wlrffiic 

#fcl©**©jEfl0>lB»Si tftffiljOMW 
S2 1Mm.WK) i©IS^L<4*J:?i:*7t7 
l-tefi*******, ^lOtf^tli, N d =N a (N 
a : p!ffi)S3 0 2<D*v h^fct^JK) t LTMi: 



10 



20 



30 



[0 0 2 
[S4 5] 



[0014] 
[&2] 

Ex(max) = qxNdxWn/2/e -(2) 

Ron = Vbr x (Wn + Wp) / (2 x 8 x y x Ec) 

[0022] fcftoT, Wn, Wp < -tiTlf* V 

fc*ffi«KV 7 FWtftfltS^-MOSFETT 

3M*»*BMfrfftt*#ItL-C*!j2. 6 3t£ fcSfrtia) 
ICJt^LTlilJD-tSo z\<Dtz£>. (H5 8 K^i" J: d ft(& 
iifflftp n»jiL*a*f**)ji?rw k*«T**ltf, i«ftl± 

[0 0 2 3] 

[H9ia*J5?& L i. t-T k:*t. 15 8i:f> 



* [ooi5] x-x' «Ki&?Briii-c©mjH*SEiiBi6 

1 i 7 »zft*»*fcli#»0»**r^i-o i^t 
n aiffliA 3 0 1 t p ffi!ffi« 3 0 2 t ©3F*M&©*ttiV 
\z*$ Lv» t v» -5 * iiT v»* t , 

7Jff* t * * o i/:n 3 0 1 ©?F*ftW 

i:#v>tlfOnIK'J 7 b/f S-Jfo^fitT-T— Jfcftft 
(S) flomjfrFUK 44, 

[0016] ::mo*ftlffv b r 14, tfwt 
c (3"J 3 VT-I±E c # 2 e 5 V 
/cm (2 X 1 05 V/ cm) ) ICg-fattST-lita:* 
£&<7>T% N a = N d tf)^^, 

[0 0 17] 

[&3] 

Vbr^EcxLd -"(3) 
[0 0 18] tt4Ci:* s t^l>o (1) »K 
Sffi (*>«#t) S:T»f4fc*»-li, nli«3 0 1© 
^ttWKN d £i§tf>ixlf 4 v,* COT* ItS£*81# 
■f <& fc*!> t- p 3 0 2 0^$Eifef)SN a t> ii&ft * - 

^-7«1g-C<^X7Jl6jO^©*S#**^JC!fc*o -eiT, 
Hlf^S^flE x (max) A*6£#mifMci5:o* < t , fc 
li^P$^mmii (3) 5*-CjB»*n*«fClilBsar< ft 

[0 0 1 9] 
1&4] 

Wn -= 2 x e x Ec / Cq x 

[0 0 2 0] ti--&£>S* f **o iot §o*>t£tn; 

14, 



1 ] 



•(5) 



40 



[0 0 2 4 1 fc*. ±S^tlKU(±. Ji»o»6:&ftii;*: 

[0025] U62-gI64li. J- If 9 * v ^ 



50 oT 
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[0 0 2 6] 16 3 £#fl?.LT, n- it'^vt JV/f 
3 0 1±i:« fctxtf">y a^BfftitJ: «)**^^*3 
10*Lfc«St, n- .x If * * -> 3 0 1 tc*^ 

^i-y^>^^iS^tL-i, 0 Z.ti\z£t). n+$|i£3 0 4 
^EttS Ltn-ife^^vtJH301i:S301 a 

[0 0 2 7 J [16 4 *#SILT, 1301 a AKSttti 
Kip- xfcr**v*;w§3 0 2#xH'^->tJ«fta 
K«fcoTJg$£;h.£o <0 i -9 LTi tf ^ 3r v ;vjsj£ 

[0 0 2 81 z<d± ■? fcxt? * *v*;w£g;£a=-ewu 

£<&kih <r>7^mm * * v » a * 4 * o .r <o 

/; J: x 8 0 0 tfISWttSgT©SIt**o T 
fc. p- xt^*-> + ;H3 0 2 
/F*6W (n- xt>^->t;vf 3 0 1 *«0^*E« 
Op-x^*-/r*S3 0 2^tC#^(Ci!ttfeLTLt 
% lot, pn^L*j|Ci'V>tTOipItni 

t^»i3oi, 3 o 2 ?a>*-y<omm%: 

[0 0 2 9] S/cxe*#v*;i/j£gftKim<&^#&«& 

[0030] 0 6 5 £@6 6 ifi, t(4?I»Ci4g 

TfttBgKffill2IT'$)*o 5TIEI 6 5 jfILt, KW> 
n«i^i n*f«3 0 4 ±tc, J- tf * * v -V 
S^Si:iotp- ifcf^#->-r;i/Jg 3 0 lifiJ&foZlx 

[0 0 3 1 ] 0 6 6 £#B?. Lt, £C0p-it:V^->^ 
JH 3 0 2 K^*^ 3 5 OS-JH^TWRflSK+ttf-** 1 
WMZiXix, ZtUZl*)^ ->>;xi> (Si) W-SB^JS 
^aSeftSrfiiLU > (P) -O'J >liniO 

K-/<> h-C*>4fctf, +tt^T»0!H***fL/Sp- xl? 
* * -> frM 3 02 + 1:11-8301 ri^JS £ £ h 

r-p nm&Lmmtfmf£ztLZ><, 
[oo32] £ oii^eti+ttT-fl?.tttc * zm+m&isaz 

ovarii, 5St»cT-li5^n>^^X<o/'f^->^®fiS;-r 
fe*i*ig5feRro*t»"C«i»i- i*T w t is* 
[0 0 3 3] Ja±«jj: o c±ES:ttcc^Sitfc*jfr 
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[0 0 3 4] -f-ft^x., *»WOlWI±, flip nS£ 

x if-?- <os i£ * titt-r ^ittibSo 

[0 0 3 5] 

Eii % iiiia^iMiitt, 

io »2^SO«2^*6!fe@i*i:, i2ftl^i3^ 
iJ«tU f ^2iffi«-*L> *o*i±ffiK«tit<b*ifc«» 

IBKBJ&Sft, *>o*l^tt»f|*i:p n «-frSr»«L 
tv>i, $3;ftttttttttMU 1 is J: cm 2 

3**Mfe««*ttA,-C* 1 Grt-* J: d C 

C3g*SiiTv»* 0 y-Hgfl± > J* 1 iJ J: If* 4 3p 

^Wci3ii4f3WSi««iy- neaw*^ 

fLTl>4. 

[0 0 3 6] *»W©«»EE¥il*fls*1lTtt, Sglj3«fc 
30 0 f »2O*»c«4ix*fi|i*Kp nflljftii^llSliJitr 

[0 0 3 7] Sfc, ^1 ^J:y f ^2<7)^F*E%)fIitO^&^ 
li, ^1 i5«tU f *2^.^0«iJMM7J^J£tic$^^^^ 

W p Mis t If n SlO^:#fe»aift*»Jfiv»4([T t W»aA < 

[0 0 3 8] Lv^-O^Sce&x.!^ SS3 

iJi tr» 4 Nielli 

•j^Wuftft-t * t n i~t% 2 ±M±tz K W >«SjWB 

[0 0 3 9] iixlZ«t gEg!O>'<7-M0SFET 

so ;i#r-|4 0 



(7) 
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[0 0 4 0] *&W<Ofti LHIfeoJBffiKftitlf, #3 

[0 0 4 1 ] ZtHZX *). iI<0^7-MOSFET 

[0 0 4 2] *»WOiSF* LvMfeOflffiUfllxtf, 

[0 0 4 3] Ztilz <fc *K fR/hfciMXejp n.niEL-fil 

[0 0 4 4] iOflWMi, fttxlir»»^>ftXttT 
[0 0 4 5] i<7>fSj£l±, tztx.tf®*>®&'( *>&A 

[0 0 4 6] Cl^tU J: 0 , ->'J 3>*#**i1-*?E»Ji 

[0 0 4 7] *#§l$<0#£ L-H'ffeO^ffiKtfcX-tf, ^1 
fc£lfllS2*tt»«*W>*2±ii1Blt::l;JU Hl^Kttfl 

coi*)g6t;5Ett?fL^. vV IS lis J: 2 ^jjsfc^ 

[0 0 4 8] Lv^co^Btc^xl^ 



[0 0 4 9] ##1 
[0 0 5 0] 

[0 0 5 1 ] :n 

£44 0 s/cy- 
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> ^jijs^a < * z z t * KihT o 

[0 0 5 2] ^^C0»4 LV>Hb<OSffilCfi£x.lf, y- 

[0 0 5 3] ZtllztL X *) S*ffi<0«v>iaH-^pT^ 
[0 0 5 4 ] #S&9§<D|iJ3 LWtfe<OJiiffiKfi£x.tf, 
[0 0 5 S] iiiCi?, YV> + Y- YMX *) ty- 
[0 0 5 6] *%W<0#f lAMteOSffiKSGxIdN Zv» 

izvsm-tkm i i5io f ^2^*e^^^'b^'& p n#it 

Hil L filii (O Wi ffl li #St ffl *6»B Sr ^ft L T X~ 
20 «i;**Wtc««SiiTis»), *2±ffi«o»»l±KU 
[0 0 5 7] ifLCiO, »jSU*jS«>*»»tCiJ^T 

TC^Qp-j »«- t> ja. ac *«»• r«F- U'v m,ji_L_ u rr v ««-••/ o #rv^pn-i«-Ati 
30 t^fli. 

[0 0 5 8] ^^Oif 4 Lv^cdS®^^x.I?> 

1 fiiW r iS2^*l*«i**fe 44 p n«it 
titt^nil^tLTtniELIfiS^fiK^^TV^o i<7) 

m&Lffi&<vmmttmim>w.M<o*m#-mmzmm2ti 

X H *) , Kl*"f >«SK*E*»epiD ? ix/c i: # IcHiS L 
[0 0 5 9] m»CJ: *), niSL«ii<0fSS4^«it 

J3 J: IT* 2 ^*E%)fI^O p n»*8StOiJ: •) IS 
^2^^fi1feffi^^*E!K;Offi^<0?t<D<fflMM*^W 

is <t ^ 2 -*%mffl$.<r> p nS-g-S64"Cco$IJ: HI 

[0 0 6 0] Zit\zX*), p nniSL^fitr-om^W^ 
-fk^^r-i. m^**«rl?*Jh-f act* ? -c-§4 Q _ 

[0 0 6 1 ] *§tW<?>tti L^m<r>mWizV£z_\f^ £v^ 
50 IZ&m-tzmi &XTfm2T-ma ! &i$Lfrhti;Z>x> nffiit 
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tmt &titz*£ Lm^nmot. jntv*. 

10 0 6 2] ClfUZJ: 19. P${£Sff<OffiT£<t 

[0 0 6 3] *»^coffe^^ffilcmxlf, ft 1 isitfft 
JMMMMtoTOt* * © ow^## < 4 o r 

[0 0 6 4] ^f&i^Wfft Lv»ffiofllHtzfl6x.tf, 

ft 2±MfliJtcE«£*i/.:g«<!:> ftl±B5#.iJ 

SOlMf^T, *1, ft 2, ft 3 * J: t>* ft 4 

[0 0 6 5] £*UCj:»K SOIIfI^7-MOSF 
ET£#gi&-f LvMfcOJS 
ffiKf&xtf, t#ld\ ft 1 £ <t tfft 2 **ttt««:&*2»2ft 20 
L t # U ft 1 is J: ?/ft 2 ^Mttffiftipo WKf * t UK 

[0 0 6 6] *»M<0*»m**flE««O«i6*tt«±, 
tf* 2±BB**1-**il|#*«OttE» 1 ±Mifi^(cft 
ia'tcft 1 ^SEWSJ*<t 0 tai^S[»<oft 1 oSf3»*®)KS 
Oft2<75j^^fig;^ti^ 0 -f-LTft 1 <7)^<0-^<7)fiJM 30 

Mtcft 1 ttttssoTOefej*', ^aifltaf^omiMtiitcig 

it*o -5-LTft2cO^(7)-^OflJg®tCft2*mS!^ 
#g#*?WSm£ltgKSJS : £r$.fJ$&v>Seffl 
©*»«©*tt»»«Mf»tt*#o#8t?*A**U ft 

R^AW^IftiettRO^rft^J: 1 is 

xirm2<7>m^m^ififz^kmx-, « i * j: tr* 2 o» 
♦tttiJHtiks-a-^iiT, ft 1 <om<o-x<Dmmmizm2 

ft2O?«<0-^Offifl§Mtcft3^*E^?B 
EvMC&-f&«fcTKftl^i&«^i£<Oft2±Effl!l 

[0 0 6 7] *«9!OXftE^VttM«>CS:&&-C 
felted * >ttAttr^«* t*At 4 c t #r i 4 . - 

<o4 *>-&Am±^!& ! yd&i%<n®mti-t> t x-t'? * ->*;u 50 
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I^tgg^iSv'tt-tp nt&EUBiftfrMfPttA. 
[0 0 6 8] ttz, S>n-/*-^Oll4 P Bl|SL 

[0 0 6 9] 

[0 0 7 0] jSttOiKa 1 

T, ft 14, 1£&<0??t 7 a L 

K»t&*VCV>*o ;o*7 a K***i*«J*|*gfcW\ n 
adsJlFpattftfliftK 2*«M:»te»iirUij. nMi£ 

suttttsu* 2 umunm 7 aowmMiz&rtbtix^ 
*<> ^^nmt&nmmi t pwaam*L2 tit, * 7 a 

[0 0 7 1 ] nSisJ^pM&iScffi&l . 2 0^1±I 

a (OfllJUffi U 14 V - * n + i£tfe«*£ 5 rfWcW <b iiT v> 
ho £©V-Xn*i£ffcffi«5 t nM&ffcfSitl iicjfe 
JWpI^i;i/3ty- 8 £4M£LT*f|6]-f 

&J:-9(c, -*<0?S7 a C5#J^®lCf&oTr- Mil 

[0 0 7 2] it 7 a rt IwJi, iMfSOv y 3 > 

v»4. ico?E*^ 7<Oftl ilHfflKli, p*i£flfcfNl*6 
^(fb^TiJt), pI->x;U3i«LTi/>4„ 
[0 0 7 3] t/cnSiJJ:O f pMie;tif®ltl , 2 fc»7 
atO^iiL^i* (WT, p-n-*HiiL«jii:^-t 

[0 0 7 4 ] ftl±®±lZJ4, pI>)xJV3> V-^.n 
* ffiifefSi£ 5 is J: 1/ p ♦ VtMi$L 6 um^iWHSttl-* 
ni:v-^IiilO«$ftT^4„ 2Jtft2± 
®±Uli. Kl/'f>n*I)S4i:f^6i)i:Sgt4J:7 
IC FN >mffi1 1 1 A f ®ES;?itTv^c 

[0 0 7 5] ±SL7ti^iStlE*^K^<7)#iil±, p n 
ffiifgB K 2^*7a T-tt£r«fiS:i L, 7 a <0 

tzteHnmi a Oiilfr f> p L t p I 

t£tfcffli£2 ^MT'141 iULtST, #Ci5 8 IC 
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[0 0 7 6 J of 19, £©*««>f!lj«li, a*0>«j6T 

i±^Djfgr-$) o fcswttft«a*iri6KT § * i t -e* 

*<, »L<»i«»iirak*TiW!i-** 1 , -?-©g.£UOV> 

~> * ^JSfcfi & ft? n - « * JbfiL I tz V s.^ K p W. V x * 

uyf-i^V^fcf-C^JSSft, 121 
;w b M e £ , 
[0 0 7 7] 
[Sit 6] 

[0 0 7 8] ^*^tt«*fe-r S> LtpI7F»ft«» 

-f*>£A£ft*o *i:i«f;v e \z&x.x n 

X-mt tltz&t&lZp nflSdSSBK 2;& s ®J&£ft*o 
[0 0 7 9] £©WWE*tM«*-©1Mtfc*tt*Y- 
Y' i&Ki&^arffi©*? h^Ftt»«KliH2K*-i-J:d 
C4rotv>S. H2*#JBLT, *7a*W«»*S 
A"f * * 7 a ©$JltM <D^$Zt!d®mrfHZ < , v'J 

£fj-^o b LTSTOFi&W^JK C s n , 

CsptfStSCHRn, CHR p *£&•** i**B%> 
^©^litfe^-t*., -©*§£\ n S&ffcS(i* 1 t p S 

^L< &*imT-?&$c;?ft*° 

[0 0 8 0] i§</>T*--<? h JtOfflfU^fft'f * > 

izxirbtmmmwxo't *><oK$t ■ tfcsu-<t tms 

J^OfliJg® K *> 4 * > tf&X £ ft * ^ &A-*- * ^ ^ 

[0081] itz&r-Tji-fji 7 izm^mm^o^mm 

- JMMFO* tcffc iKfi5-C*-5 0 

»-6-KI±, n- 4 ft* nS^ttfttfnSffitt 

SIMl t p HJttkSl^ 2 ti:A7^7^KMi 

[0 0 8 2] 4 7 a t*« 5"; a vfiiitr** 

$fcv>J:?, **»7 03p«**linaij:»®*l 
Sl£ttfHtt2 Kim******© 1 0 55~© 1 aiT t 

[0 0 8 3] 11 1 <0«iftT-*74fc.@Hi3V»T KH 
ffi*±#3*, p-n-*ll*UI*iMH-»'£2fl:L*: 

t£StfSi* 1 T-(iigiD L p S&ffi:f(i* 2 T-li j£4"r * if. 
^m&&Bttf X ^ffi] \z if V * frl5X-mt L X t>* *!> X 
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*mmHHiifttlt»LfcKSI»»0»i:4:*« 
v^jJ6, »7 a<0|*|gC©X^lS]m#l±-ai:*ao 

[0084] z<D®£bm&imik<7>tz#>imMxn&. 
tfmci"<»izmvx < *-£-s^**/cft, x^t6jm# 

io W»||tiSli^^*©"C--ftW±li*^* , ' 1 o 

[0 0 8 5] *HiSO^S»CiJ»t*S»EE^* 
«*©«ai*tt»:-3V»rKWi-4o 15-11 8 14, * 

jSS-IgJH^i-«B&Wf®gl'C*>*o ®5«r#BgLT, 

^itat^i-*nMJ-^^^v^^fi£^®4 a*^fi£$ 
ft^o HfflWlCli, n!it:^-> + )l'S«14 a<0?F 
*E®itlSli. 1 x l 0 13~ i x l 0 16 c m-3<7)IEH-C* 
20 nifiv^ HffM<0#^-»JE^3 0 0 V8ft©*"&-Ki±, 
n k* ^ v ^ 4 a ©J?*li 2 0^ raSSf 

*ftlfiv> 0 itz. ;©nIxt'^vt*SSl4a 
*%ZJ&-fZ>itt>*) ic, |B)SJS©/F:*6tiiftJK?r*1-**« 

[0 0 8 6] El6«r#RBLT, ^nlxf^vt* 

oSFE Tw p m^— *mmb « * p SiEflxffija 3 ^'jej 
fi£^ft*o i©pfflSE»«*3±tw. ^K<kMl 2iC 
30 VD (Chemical Vapor Deposition ) v'Jx'VS'fbKl 
3 iCVD->U3>BMtIl 4 tfrbttZ 3Ha@«it 

®* 1 4 * * d $ ft * o - <omm m& 1 

2. 13, 1 4 fr^^.i' t LT*OTiK**ttx?f 

[0 0 8 7] E17 £#H3L-C, ;<Oi-;f V^i 1, 
pS^-^IHS3 i: nIx^^ytJl'SM4 at* 
IILtn* A7M«»Ktt«fl[tt 4 ICii-T * » 7 a A* 

[0088] :(Ov"j3 v^^fti f - > ^Xgtcli, 
40 x ? f > t»#K*SftO-C, CVDv 

>j n >mtm 1 4 ^ f ©» v u 3 >i ^ ^ > ^t4©m?r 

gt ^^v>T/<^->o-»t* ?: iT^*>ft*o ±i£L/cJ; 9 
IC, *7 aOipI^ T^^* Htmi&mg.izmm-?i,& 
Wffh&tztb. NF3> SFs, S i F4if<07 7f 

[0 0 8 9] _b££© K7-f x^^-V^' + ICIi, v'J 3> 
so >^^14-i^-?->^©iI^:l-> :of#yy3>Ili7 
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7» (hf) &<7>mfor-m£ztiz> 0 

[0 0 9 0] ifz. Zff>Vy 4 J-yJ->yxm<Ott£>*) 
g^OffifiEU^ T-iib* K & t'O nfEH * > lz 4 •? ^1-v> 

o 

[0 0 9 1 ] L*»U K9-fx?f>^iii, 

» i mm-r 3-*&mm?) hp * v» w-c, k 

[0 0 9 2] B7C*t «t-?Kit7 aCftS 

(2) Sya^IIt^filCxe^^yt^I 20 

[0 0 9 3] £<£>pI3^-**gi£3 t L< l±xt>^-> 
4 a<7?j?iS£li> S^IgS TO^ttOttl 

MISi 0milcff^t.tL4e L^L, if 7 a OffiOSffi 

tz c: «o p M^-*^® 3 a*®j£ £ ftr t <fc v>„ 

[0 0 9 4 ] El 8 4#SILT, if7a 
K, ***>f *>&A&£/Iv^-C*'7Si (B) **&A£ 
ft, *->*ftA««2 a*»3B«$ii*o 

[0 0 9 5] 119 £#fl?.LT, ±^^*->*aAB#ili 
^§£&KL*:£f*i>-**>&Ai£K<fc *). I7a0i* *> 
OWBlBuy V (P) jF&Afcfi, V^iiAfgi&l 
JBfiESft&o 

[0 0 9 6] iOi^:*7aO«I*f>?F:*l*t« 
A1-*^fet LTIi. Ttix If *>ffiAj*3i«** 
iiUlWKf). B2 He ^PH3 if 

K^t<01#7-^^iMU5„ 2*:, SOG 
(Spin on Glass ) t Uplift i*2:tfeaoigjS«0^v>jgft: 
2T:7*£i»7 a IC» LdA^gtMSt- i r>ttt*a*4£ffc£ 
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iiKJ:o-C3B***i*:a:tk*0/F«»»fto«lttittt l 
[0 0 9 7] ±.&ltzX7l,z<{ *>&x&tfm 

tttt^n^r-f Jl/fe 3 JMtcftfllKcttfl-c 
[0 0 9 8] f 7t> it 7 a<Dm$ t fflO&V^r&lt&X- 

h^r^t Mta j 2 o : liKt^c^iw r<o 
fc*, S7aOliICW»^$Atii:i^ 
«BtC^L-r#&it*|fiJ*»t>, t a n-i (1/2 0) # 
2. 9° «fl^ttfcfcftTM*>&A**T* 3 
-&o *>aA*i-*fcaci±, •> 

x/> t SAt * -f * >^t o*-tAK«o®JWitt**Av>i 

[0 0 9 9] HI 0*#flSL-C, -Y *>&AKJ: •) 4A 
Lfcpja*J:y r nffl03F*l*oyn77'f/i'«:.tJMilK 
g#£ft.&!£ffe-/o 77^ JHcjfi-=nt<S>fcAK, P5#<0 
fMl a, 2ai:|^Hi:MI* ! !Tifeti5. 

[0 10 0] iOiftlOgC, -f ^VftALfcH^ 

BSCBW-C, -f*>£A^ *7 a l±iS^^lc*fe^Mr- 

T*4 7«»tai^^»w*7 a ^rffliitfC: t \ZX I), SjtX 
HoarHjRfO^^^ it 7 aOrt»C«Ai-*©*IW 

[0 10 11*7 aO^Sr^iftftili: LTv'Ja^i 

atr»-&uii, 4r*itLfccvD->';3>«^bRoft 

»7 aJKffi©»'fkR* f l!ft*Sitfc«»=, CVDftifi: 

[0 10 2] HI 1 Sr#flSLT, ^ * vftAtc i *) SUA 
L^pMjsir^n^^^lStk^ii-S^^U, SvMS 
^=ff*:*3ti^c Ziuzi *) ^.Wn aizX-oX&itiZffi 
tfcK, n attflfcfllA 1 t P Mi£tk®l^ 2 t im&sti 
ho iP6^ll7ir, ^Ix^fv/cifiiftjiig, 

[0 10 3] 13 1 2 *-#fl?.LT, ZtiiZX t), *7 a<75 
(P.0^®(-i3V^-CpS^-A|I^3O«llM^Siaii-^»c ^ 

ioj»i7oBEtec, 3eas«iios±^(D 

[0 10 4] iiO^R?©^^^-^?^^!^!*, h*7 
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[0 10 5] Hi 3 *#.«!?. LT, :<D^ tztsHiim 
-fbftKi 0. if 7 a©ffllg®KiiV»TStiJl,*:vy 3> 

tl&o 

[0106] 11 4 £#!!?. LT, |7a 0±a$£S&tf 
1 1 fctCC VDvV 3 VflftKl 3±£S ; ?<fc ; ?K, * 
#fi«W*i&A S itfc#ttfl -> «; a VJR ( K- y h 'J -> 

**'J v'J 3 >I9 tCJiy fM 7 ^^M$tl* 0 
[0 10 7] Ell 5 £#B?.L.t\ £*Ur.t *K pi^- 

ibsu 3 tmmtmi 2 i****** 3*1*0 

[0 10 8] HI 6£#MLT> ZtilzX *) ^ pl^- 

mt^pM^-^^siiJi^a^n^js? a ± 

j££:H>2> 0 -COUvX 2 1 a ^-7^.^ t Lt 

->2 1 a«*?ii/:^ a*o¥JUaJE88lfii J: If 

^vi->i''t&wnz£*)^ P a^<-^.^iit3±<^^r+ >y 

[0 l 0 9] HI 8£#MLT, £ O X n IZ LT&ffi L * 
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* p ffl^ - * ®# 3 C5^tB & ± ? K V - X'&fem 

l 0«S?*l4o 

[OllO] *«S#ffiTliSl t^-Tp* ffift 

®iS6<7)^v^-g-iz^v»T^L^*^ #gfci&-£Kl:J:, 
y- H«ffiB9$rjS7 a O n Slt£tkffitt l (Dj&J&Ztih 

m<Mwmiz&-&TW>f&-rz>z t-e, y- hms® 8 1 P 

M^-^^3 fclcliSSift&if 7 artO^l ±®lc P 
* ffitfc3tt6 «tSittfl5. 
[Ollll&C. 3 0 0 V«RMOSFET4-«^L^ 
io 5 8 »c^-*-fl63fe«Ofl|j64: H l »-*-T*ltifi<0 

[01 12] HI 9ti2 0tli> 158 
0«dt<DM0SFETKov*T$Mi>'SiL'-->3 
=}T^o^:^Sr^i-yv7T-*-&o 3 0 0 VSfcSt^-fcS. 
^LTV^f-*, H 5 8 IZTji-t^r^L d li 2 0 (i m £ L 

[0 1 1 3] Hi 9t±. Wn ( = Wp) $r 6 fi nu 3 ,u 
. m, 1. 5 fi mt U %<D&^%\ZteV h ng!$Ii£3 0 
20 l i: P 3H««3 0 2 t03p#Mfc«flE*:*<b*-*fc-i: §0 

(4) ^*^^*^-5.^-WnO{tlCi3lt4 nSi$B*£3 0 
10^«»ffRNdOt*ti:, (l) 

[0 1 14] 
[«1] 



Wn(=Wp) (m m) 


Ndmax ( cm" 3 ) 


Ron ( m Q cm 2 ) 


1.5 


1.74el6 


1.1 


3.0 


8.70el5 


2.2 


6.0 


4.35el5 


4.4 



[0 115] ZV)1£W;tm 1 9<0-><aU-V3 
tZit^Zt, l^ftfEVb rti t <&TL%i*>Z>7tmB& 
KliWn4t'h*v*fc iliSISffii: J; L**U W 

< ioTLd Ki£o*< t p n LffiitSBOJSSS 
("*- ifc^plf ^^3 0 3&*)<Vttfrt > n* « 

m& 3 o 4 « <o -c, ■s#* s *4'LTBg^m^^ 

[0 116] t>ffiliv5aU-->3>W 

m^ftiz^&mnmmi&iPi&ifxnMffl&z o i 

[0 1 1 7] Z\<DB$L*) ili fe*^ h 4 >1E 0 . 7Vtc 



[0 118] 
[St 7] 

dn = 0^1/sqrt(>Id/lel6) i\xm) --<7> 

[0 119] tlSUii)l ? ti, WnOiI^t>d 
n* ! gs: t ici^o N d = 1 e 1 6, Wn = 1 . 5 fx 
mO#H*T-li, H$)fl5fc n§2®&3 0 1 Oflli 1.08 
^mtftor, (1) *-CW-J|:*ii*ttJ: "9 

i$^3 9%^< W:i#i3«. (7) 

[0 12 0] i/:-/^l/-->3 >T-p-<^JS^!: i i> 
t, p nCft£LflfSffi<OnS!«iA3 0 1 t P IIi|t3 0 

2 tomc»/ y 3 >^-^bK^rS^^/i**^ * >«@.-c-<o 

[0121] H 2 0 (2 n MmUL 3 0 1 t p fflffi^ 3 0 2 



(12) 
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i-^<OT**-5»o d =N a OW-frKJt^r, N 

^§<=6r*o 3 0 0 Vmm=f-t LTIiP$«mSli3 4 
0 VgJKlJLL&Lwt £^-C&&5^ *<D*§£\ *V« 
#t£2. 8mncm2I^t-IJ±l l%gg«W 
««Da< , fr*Tl*i t . *>*gfct£ 1 . 4mncm2ffl 
v>T-li± 4 %QJK L t**te*>*o 
[0 12 2] fcis, io«jSTii*>«sir* ; ?-<ftt*» io 

[0123] #tc, I21tI22tli, 11 £>##life 

eS*fti?)tabio H2 1 li, Wn ( = Wp=W 
d) /imt2^mtL< tfitfcftfc C H R n £W n <D 

o. 6 8«tu**i:, wm^mnmig. C s n (=C 

tca-fki"**^^Ltv^ 0 |H2 1 *#H?.LT, i<0*§ 
^-Ct^ft^aaESrfll^-f t*>iSt/tR o n liJt3&l!l?)E 

wn = i //m-cp^tfemaEs 4 o v^ffld 

til. 9mficm2gSi«:*;!:#M>4. 
[0 12 4] iiTIi, Wn =Wp =Wd i: LTV'St 

-x r t ii — *" A* *" ^ irr ■ « - i rm ■ «»• vy in « — o 

it 7 a OSI^UJfc^T* 7 a OPflHli 30 

[0125] in 2 2ii. eii \z7fi-r*?m<Dwm<om%. 

X'C s p/C s nOJt*£^t$^7tit'&<0|5$t>cmEE<£> 
li, Csp/Csn=l. 05t-S^t<f5^t#ti* 

mBt<On- v'J nvrtKp- n-*«iiLaia«-ft >ja 
tfit*»jeL-CV»4o :ofci6. n aitttfcttl* 1 t P 
^t£tkllit2 ili^<-7^^9^> Kt LT 1 . 6el4 
cm-3c7)nia^*iE©*-g-^, ^o«7 a<Dv>; 3>ti 
5. 0 e 1 3 c m-!«niM?-tU-i^o ZtllZ 
il), Csp^Cs ni^^*i:t4.£>I^4L 

[0 12 6] S^rll 1 OfllatT-li. * V«J/l 1 . 9mn 
c m2 T-pf^mS3 4 0 V#I^f|4C s p/C s n 
©Jt^OttSIBHH^ 5 El 5 8 IC^ L*: 

[0127] s ^^Hifew^o^is^ftr-ii, gist 

El 9 tiZTji-tX 9 C*7 a<Of!)MMlcJ$*!>--f *>z£Ai£ 
Srffiv»T^«»Sr*A*-r*ii:-C, nSttlkflfift] £ so 
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T«<fi5. i^X^|6]<0^^Oj£tktcov^Tifi 

»Jfc*#ofcp n*i6K 2«-Mtiit#tiSo 
[0 12 8] £l±J: *H*0»SRCJ:*Uf, +frtt 
fflJSTl 5 * DVtf-^WfStfffl&p n«dtl % 2£H5L 

■y f - > ^#14 Sr MI L fc* WEE***** 

[0 12 9] ifcp n**MMt©*aeii» ^Lv^YttS 

i:W P n«^|S|±r-?Sttnif+^r-*t5. 

P n*ara±-Ci**trv»rtl»«*£EC»»L*v»fe 

*? 3-^wfax-<D-?? o^ifibo^ tc x snasa^fc 
[0 13 0] *fc*ar&Ytt«o»»wc^#e«»afaE*» 

OffliJSBt* h l/Vfx 7 f>nt tciSx 
[0 13 1] 4fc£0**TN±, S*7 a*-«a**f»t 

H2 3li. *»93©£tt©J&ffi 2 KiJ 
«llO«*«r«l&ttJC^-fKffiH-C*>*. 02 3^#bs 
Lt, **«60»»Ofliati, ±J6LtSll(lO»!!llO 
«fj£tJttS!LT, *7 aOPf*«H(cffl-**ffl0^a 
*ffiik«*K 2 t8ltW*4i>TV'4, ^#6?ltc 
li, 7 a OpffllMBtCtit tlCnStfttkffi^l 

* j ?fM?^Ti5t9, ms<om z<ommm.m\z[tt ttc 

pSi£tk^2* ? IS:it'bixTv^ 0 LT, ^offifltt 
Sir nSl£tfcfgMl * J ^lt^ix^l7 a tpffll^SitCp 
Si£tkfIit2* ? iS:tt'bn/c«7 a t^HtcEM^^T 

[0 13 3] 4 fc, wWi d *«fiEt Ltztztb, **7 
a rttcr- hm®^ 9 trKltSiK'RIiar < ; Sill 
K naSttfflAl 7»*?BJ&2ft*:?t7 artico^r- hS 

ffis 9* ? BfiS;^nTv^iij:»/> 0 s ?zmmmwi,zpMm 

lkfl[i*2^a$iiX:ai7 a<D^l±®Ulip* 

[0 13 4] wnKW«0««tCOV>Tli||i£OJK 
Si <0$jg£til*|W|t:-C R-<0ge*tlCOV»T 

[0 1 3 5] w<7)ffiltEE*****cOY-Y' 
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mm<oMm i 1 p«, nittif^i t P sffitkis«2 

tli, it 7 a^ffl^ffi^ffif&Sft^&^g 

[0 13 6] **ttO»»Oj!jt*ttHov»TBl 
9§1-& 0 11 2 5~i3 o»i, *%M<r>%fc<nffi,%2 izte 

[0137] 125 *#J!K LT, £ttOJ&!S 1 "CRE L 
fci:n#«0^ttH 2 >9, n l±Kn 
+ ftS 4atp M^*6»ffittfS« 3 t 

4. £<&piWU>MbS;l*«*3±K, ftMSft 

I12atCVDy'J3 >0-ftK 13aiCVDvV=J 
>mmi 4 a Sii-fcfc* ii^O^SKS 

V^Sft-So iW^^-->^Six^aSfll^l 2 a, 
13 a, 1 4 a ^^^.^ £ Lt, fOTIKlMi? 

■t-yy-hmznzo zhkj:*)^ p s^*fi%t£tk^n^ 3 

t n&xfc?**->*;n£ftS4 aiillUniW 

[0 13 8] *LXm%ffi&l 2 a, 13 a, 1 4 a £ 
t^.^ t LT^i6lHie'f *>&Aj£Ki »)*^*36«*7 
a <0M1fflgffilc£A Sft* o ZtUZX *)m7 a 
ffiK»i*^3S£A^2 a **BJS;£ft£o iOftftlfi 
-f *>"&AI±, it 7 atOgl^iggpSBO^ftlt^-C** 

•>i/^ffit::*>fl.Tf&ifi:#|6]a»<b, t a n-i (1 
/20) %2. 9 = mKTh LtznS.X'-n r J:t>tti, 0 
[0 13 9] Z<D&. it 7 al*!*S&*, *oCVDv 
') a >SHfcJK 1 4 a±£«d J: d K, !6ilt*4CV 

ijav K-ffcffii I-*, -j -j ? s ft & o 

[0 14 0] El 2 6£#S?.LT, £ Ox ? fv<? ^ Id J: 
•9, it 7 al^^Siitf^»J17^fiE$n-& 0 

SHtMl 4 a |B]B# ft &o CVDv'J 
n vfiffcR 1 3 a tmmtm 1 2 a t 3 *i 

T, pS'<-^fR«3<0±a5^M* t Saii--&o 
[0 14 1] 112 7=Sr#fl?.LT, flfcb Lfcitffi-^MfcS 

did u«»ftK nbicvDv'ja >mim 1 3 b 
tcvDv'jn >mm 1 4 b t **m^«s s ftfc&, 

->^$ft*o -<7?a^«iS 1 2 b, 13 b, 14bSr 

?ra:aL-cnss^ ; *Efe«s^4 Uit-T-Sfr^^jt 7 

a#*7 a^PdHCJgfiSSft&o 

l o 1 4 2 ] ; , mmmm. 1 2 b , 1 3 b , 1 4 b 

#r*:tc?&j££ft*:it 7 a OMfgitffiK'J >^&A3ft 



24 

l±, T/a^**] a#?f>J&$ft4o 
[0 l 4 3] 11 2 8£#fl8.LT, gr/.:KJ&j££ft*:i»7 
artfcSdi*, ^oCVDv'JavBMMU 4 b±«r« 
did K*MtR"r* <& C V D v V 3 >»ffcR 7 b 5&*}|gjS 

A** 2 ai'J v&ASRitl a t (D^&mmftZ^b 

[0144] 12 9 £#B?.LT, ZtHZX I), « 7 a K 

1 1 p muz^m®. 2 1 s ft * o 

[0 14 5] 112-117 K^-fftifeOJI^ 

1 1 mWi<Dj:m*®ii> znz±*), 1130 ic^-r^nifc 

[0146] II 3 0 K*5V>T||;&«s<07gS 1 1 1^- 

<DgB# K o v> X 14 11— W^-?- £ft Lt o 

[0 14 7] *Hifc©®«0«ii-C<>» 1 ^mflTOSi 
StpnftfiL 2 4-ftS>:t/!i s fiSfc*, IlOl 
^1 t|S|«, «ft7t^->'S)Et^«E3 l b^^^^ 
20 -yf/^tttl-fii t**-C^-&o L^L, ^^JfeW^ 
ffiT-li, 1 ocoif 7 a <OMflieffi^ra C«*M<0^M» 
i£ffeSP£l, 2^EMSftTv^7t*, (B]-«mffl(0/F 

do iot, *7 a (ortvi-timmomm 1 tiwicm-^, 

[0 14 8] Sfe, nfflKtk^Scl S-ffc* 7 a 
t pSi£t!cffllt2 =t^4^i60«7 a t «:2iau»-»tt 
-6 ■}L-l£:ii i 9) ') , Xs» J «% it oX=>X 'f c " » 

dP=^t*>4o L^L, iO«^t-C(4, p-n-^il 
30 L«jSOHS**pfflllttk«i*2T*3BLfc»), nMffitk 
flit 1 -CDS-SB Lfci)1-*£ t^Bltg^OT, IS:ft±Oi 
SJS 4- US < C § i> f * 4 o 

[0 14 9] ^jfeOff^, 3 
13 1 14, *«9!eH]fc«Hga3 tci5tt-6^i6tflE#2i^ 
IfOiS*tt»&fi9i:*t^@t*S. 13 1 Sr#fiR 

<OifeDfM3 1 J^-LTS IPOS (semi -insulating po 
40 lycrystal line silicon ) JKfc f<0}gin;-a7 -f 

KM3 2d*Sa»fbftTV»4o St?Ctt7'f-;wK7'P 
- H3 2<7)V-^.fflOSlg|S(±V-xmffi (!7F-£-f) t: 
m^.6D^^^ft> KU-f >fllSB«liKU-f Vn* ** 
4 lcm^toU&37c£ft-Cv>.& 0 

[0 15 0] ^fc, -ftJA^<OfilfiEi:o^.-cl4, ^Ji<0 
[0 15 1] p- n-?tliiIL*iiSB-CI±±5Z£0£ 
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yu- h§i3 2 t?;ffc <^mfi®34 J o^#cT, P - 

[0 15 2] £<bU. iStfc1*-7-f-A< F32<0 
[0 15 3] ggftfeOTKgt 4 

it, chilli, fkt&vi&mi <ommi:mm<om^<D 

n- *i»^fl«c3 3<0*^^1-^i tT% n-^jg-f* 
[0 15 4] V-*ffl3tMSB<DX^|6]m#£iig*0-f 

mmLtz x -5 -f k:/u- h^>, — as:8*)fc;*f 20 

7«it^r i:'75M$fflT- # h 4 t\ Sl5M>e>f!lffl S ft*: # 

[0 15 5] CO«jS»cov»-CI»tt*ffiOj|£tk* (CH 
R) tt#tt*»«S'5 AU-S/a>Lfctt**H3 3U 
^t. @3 3*#iLT, "per tfLfcfc 

CdD v , ##c ITi I p — n — SNalil LflfiS/iiT'c 
tt-»L/cK^mfft *>Wtlb* "eel 1" tLtf 

[0 15 6] i<7>*S*J: »K p - n -SM*ig Ufl}SSi5W 
Ktt^EEIiifcffcftCHRKJifcS Lfcv***, ^2 
»*tt«Eiitt:«fi C H R § < -5, t ICit^i" 

5:i#feW. Cftli, p-n-«^i§L#^g|5t^ 
/gn- *i|*f)S3 3 fcO&ariCiJV^-Cj&igLS&SSOn 
21. pSH£*«ttl* 2i*Hn-*i#fi«3 3i*' 

[0 1 5 7] Li^T, H3 2 0J:^^Si2«3i*« <o 
m-ti>m&. i£i!tffcCHR£Wn, WptcJt-<T®*tr 

[0158] $bizz<o£ i ttmmm&x-c s P /c s 

> L/c|g^^ll3 4 UTfc-fo 113 4 5r#B?. LT, p-n 
2 2 tlt^-Si. mkm.frtf&±lZts:hC s p/C s n 

iZX^Z&*>\.z-fZ>&W:i) t hi>Z-tifi*>frZ> 0 50 
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[0159] CHR£0. 91 ft mt«*{-IS:^ 

L£i§-§\ C s p/C s nOJtsp£ 1 . 1 SflEfci"* £ 
^■^P$tt^JE* ? iiSD-f & fc<O<0, 3 0 0 VWPI^aEli 

[0160] tfcVMxmowM.iM-v -/<omm&>\zm.fi 
ht, mmtbtt&mztbw$i*£~<r>?Amw%z.bix 

ho Z.<r>tz*>, -m*HZf>- n-iSMtilLflliiOf&gB 
I *)mm&<ofclkW.&Z*' J ?&)toiz1-z> icKtM-S 

d&Si***,, 4-0^ p- n-**iiL«jfC«±, ^7 a 
<0M^«<t&tCs n, C s p£it5< LfciiOl* 

•>3>X*)pmLX\,->Z> 0 ZOtzib, p-n-*«iSL 

*&>6tzJ*9 - > t-T Z Z tX, X *) feftlz^Witi t 

[oi6i] m.m<owm 5 

@3 5 l±, ^WOHifeOJg®5 irl3»t*«BS*»ft: 
*«fi5*Jft*:**fl«l»C*i-*]«HT*)*o 13 5S-#B8 
LX, rco*iS(i, 13 2<Dmwiz\£$i1rZ>m (Z^rifij 

»n- ^ai#||«t3 3ip-n Lffidt t ^ 

[0 1 6 2] iixJil^<0«sS;tcov»rJi, E13 2 

tc^i-ffifiS;i:tJI3'|wlCT-*)-&/cii>> SB#UC3V>-ci± 

[0 1 6 3] iO«jt»;ov»r»tt«ttt=*5c*«-> 

5 ^ u--> a > Ltz%t$k. m i tc^-t p-n -mm& L 
ia«jfitoBi«t?**<fiTi-4/tiftii*<, gn/cis$ 

[0 1 6 4] gjfe^Ml 6 
113 6(4. *%^WHiS<O^S6 Ui5tt4^»ffi*2»ft 

lt, iowiSd, mi icj=tt*^- 

(Ol9a^ ~^(Om 7 a ^<Mfc£0}g7 a ICl^]*^^ 
9aI4. pffl^-^fSa3 *IILT ngtffil t 

pMtitnW2£izm-ti>m$xmfS.2tix\,*i> 0 

tt9 a^il^rl^ X n izy- hjf£^S8^®fiS;$tL 
Ti5»), Y- Y%.mm9i>m 9 a ^Sii*, *o»7a 
-f =S:^^-^0*7 a^<b^*<Oill7 
a l-!6j;6> ; 7;£'|6]i::Ji3ELTV>.& 0 

[0 1 6 5] iriJ. V-J* n* J6tk««5 Ji, p^^^ 
;i-?R1^3rtO|g 1 ±It*oT, iH9 a Olffl^lcH-r* 

[0 16 6] ^iJ, C:WW<OMi:ov>Tli, HJSO 



■1 
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[0 16 7] 3js:^ifiO^<DjS^*fe»COV>TSi 

9H-*. *ntto^S8o«**ttii> ire 5 -hi i 

[0 16 8] 03 7 «r#B?.LT, CtUCi D , % 7 a 1*1 

7«?ft4o ftiJ, :oi»f^»?oic, cv 
f&ffltm 1 2 b C V D v V 3 vS-ftJjfl 1 3 t &M>X io 

& o 

[0 16 9] EI 3 8 Sr#!£LT. SjS 1 ±ffi±tc, BJg^ 
BKtR 1 2iCVD'>'J^ VfiffcR ntCVDv'Ja 

— yyztiZo ^(Dtiimzms s<da- a' b- 

[0 170] H39£IJ4 0i: «r#fiaLT\ 20 
ill 2. 13. l4S:^^iU^Tii:IJtti 

m : ¥-<omum^m4 1 k^i- 0 i/:i4 1 <da-a' 

B-B' «^?&'7»fffi«:ia4 2 fcH4 3 fc^^i-o 

itl 2, 13> 1 4 COgI^«i*H&LT*^o 
[0 17 1] 0 4 1 — H 4 3Sr#SBLr. ±JE<OS^14 

~ ... -r_ •» . • - v U» /U-A» / U V. _ w* -7 O -at- "gt*.^ 

L-Cna*J:a r pa*£tMW*K 2Uiti-**9 a*«» 
K$ii4o H4 2ti4 3tT-li, i|9 aOS 3° 

?A«S4;J. CtLli. 04 2T-li»9 a l±->>; n >|*nc 
Ml&Zti&tf. 0 4 3TlivV 3>&^tJ3grt^::ff:^JJS;^;l^ 
<fc$l t coi *■ > * r aK* f »* * r * * o - <of£. 

0 1 3-01 7 fcW|»OX8*eJk«» 01 7lC#tt& 
U-^ 2 1 a75^*^nr, 04 4 i: 0 4 5 

[O172] 044t045 t £#BBL-c, i<Of£, * 

y-Htl9±KO*ail{a!ii:»ff "o 

[0173] 046^047 ££#bs.LT, i*UC«t 

[0174101 h^g«0|H«T-Ji, Wn,W 

Wd ^®ffl-fkLTV>< tV- h h U V^O<E^, V 

* 0 -a, 03 6iz7fii-*nm<DMi&0>mm<o£ ■? so 
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- h*ffiJf 9 **7 a UEX-filfrfelKi&o TM 3* 
*Uf, y- h H/>f9 a<7)^J-ft±cO$IJ^Ii^ < 
T, J: *) aS*0*u»B!W56 f T»riBi:**o 
[0175] ifcHl h «SH<OffifiT*ti, W 

n,Wp, W d t L t v> < t h 111 9 (Of 

[oi7 6] mmmm i 

04 8 14, *ftW<Dm.1&(DWtm 7tCi3lt&ii&WE#-*# 
ISB©«j££«B&WK^?-#**t0-C*&o 04 8£#BB 

^9 a £ nfflffitt«*l 0±£»tURttfc*ii-C**o 
[0 17 7] in^<0**»i*i&<i9^6«0« 

•frfctfrU *<omM% fUJta. 
[0 17 8] *fEiko^»fl3«j6*tt»;-3v»rR 
Wt4. **lfcO«S80»a*tt«i> 03 8tc^1-I?i 

s-cii*jt«>»»6 kn*oxe*e*. 03 

8 ua?i-» 1 MOl^R 1 2iCVD*>'Ja >fi 

itwk 1 3 1 c v d v u 3 >mtm 1 4 1 ^js^a^ £ n 

sy%fiz, 0 zmffimffi&i 2, 13, 1 4 £ 

[0 17 9] &i50 5 Ot051tl±, 049OA- 

4 9T-I4, 13. 14<O0^I4«B& 

[0 18 0] 04 9-05 1 ^SS.L-C, ±5E<OM^14 
nMK:ticfIltl±lC(7)*. pffltf* 
;V3 *-S:aL/cjt9 a3!i J ^$tt4 0 i<D^. 0 13- 
01 8K*+SElfc«)«SllOISi:««B»OIg*:S 
S;ii:lt)152 ti5 3 t \Z7F-tVtmt ^^.o 
[0 18 1] 0 5 2 £0 5 3i«r#IU, *9 a <7)i*J 
h*&BkS8**^J5S;$tL N if 9 a *S&tf J: d 

nlfiWl t(0F^T- P a-<-^ffi^3 SrtttrJ: ^ 1= 
V-^n*4£tkffi* 5 36«*9 a(OfilJglCjeoT?gfiS;$ 
ft, P a^<-^fi^3 i: V-^. n+ i£tk^5 t\z&-$ 
4iii:v-^tU O^B^^^^c 
[0 18 2] *^J4^BST-li, y-\-hU>+9a* 

h Sli 5 , ^lifecO^S 6 <D«ii£ itS LT £ <b tc 3 «-<0 

[0183] z<Dmm*m^x*>&VL<DY- v v u> 
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■T-e??- («B»=ii-€-o*fl-ox*iaj*^«Wx) ttff 
(C^-fo 0 5 4 Sr#fl?.LT, 0* "3 d - s i m" I4EI 
L, "2d-s im" l±il e3%1-ftltQ&a 1 Oftjft 

#»e>iiaj&«, Wx=10^mtni, 2feW<0* 

[0 18 4] £©»<fi\ (04 8) io 

Ji, |£ifc<OJ&SU Ofllii (HI) tJtl£LT5:S-<Dl <D 
Y- h®mt%Zo ifttCi A*S«<b 5»«)lt 

[0 1 8 5] ggifcOBSI 8 

-M;®*9li, Sfll±[B»ci5V>T nlffifltl t v 
- ^ n 5 irl)tin4pSfi*3t:y- h 
t&mm 8 fc^LTttft-** J: ? KlEft $ ft-Cv>£ 0 
[0 1 8 6] fcU, itt^<75#fiS;(COV>T»i, #sj&© 

ran— ofl^SrftL, -?-c>gi^*«B&i-4o 
[0 18 7] >KSifffiv57nJS"t:-ii. 3? 7 a icgEsci <&^j"ipj 
IzftoXY- h^SI 9 36 J ffiffi£ftT^ yu- 

[0188] ^mcomm 9 

aBOWJfctlW&ttU^'tBfffilS-Cfcao 0 5 6* $83 
LT, i<D«dtl4, ZittTISLWLXZtzp- n-mS% 

St 7 a t#$ZE.lZ&m.2tlX^Z> e 
[0 18 9] rcojg 7 a©H + TfflIUIiHOB3e*WS: 

4fe 7 c ©Bje*«0>*li* ng!!£ifcffi*l h Vi~ 

fit) K 14. nmm&KO^&yDtf&Z.'ltLfzt #<D»i 
tft**^L< «4S^ei±OS3g««ft«-«&lttt7 c(4 
tLTv>S. so 
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[0190] itznMtiznmt$Li<?>mi±mm\zi±pM 

V 3-fr3tfMf8.2tiXio*) , Sill±ffiUt4. Z\<DpMV 
i*3*IILTnIt»Wl tc3t-T4«9 ad*JBJS 
£ft-CV>*„ JtniK;tl[ilSltOHtpI-)i^3 
O— »**trJ:?K, fl±It*otil9aOfl«I 
KB I" 4 eft k y - * n ♦ ffiffc®* 5 tfMf& $ ft T v» 

* tibptt*.frZ K^- MUM 8 ?rMLrjl^t 
*>4?K?f 9 art^S&tf^- h*«*9jWBrt3ftT 

V*4 0 

[0191] mi ±MJtKI4, pl>)i*3iV-^n 
* l£tk^5 bizmSL-tb 4 3fcv-**«l 0*^lt 

»2±lB*iU3BJSSilfc KU-f>n* 9*4 »=»■*-* J: 
9(cKU>f>mSl 1 »s^ntv^ 0 

[0 19 2] iO«jflwiJV»T3S:ffiv5iU-->3 V=Sr 

tft>fr^tz a <IU ft 7 artOWCitiSLTt, 
m#<OY^(6]«-*J4g^lCI4T-§-r. 01 

1*9*1 0^«»«KSrH 1 fcf t[^fllt;jg5< fiSf) 

[0 19 3] Z<Vffimr~li, j#7 artK^igSft&Mifi 

l6t**Wjft* I **o *7 a =Sr®fi£-f4^:«i) 

[0194] mmnftm 1 0 

0 5 7 14. #IS^<7)#y&<0?KSU OKU It 
(WtOifttWttKStWIHTjbi. 05 7£# 
BS.LT. iWlS3it4, SOI (Semiconductoron Insula 
tor) S«CSi^7-MOS F ET*Igf4«^ 

St&©t*4o *-f*:fi*llCJ4, v'J^|fi5 l±lCv 
'J =« >»<bRft ifO^e 5 2 IrMLtfifti 6 0 

tc 4; 4 P - n - mm& Lmm. *mm l - m o 

S F E T #JBfiS; $ ft T „ 

[0 19 5] ^*ffi6 0*KaLT*6i^«5 2 HJti" 
4^7 a^«^<i51VMCg§St*43V^TEtt$ftrv^ 0 . 
•?-<0Sl7 aHUtt£ft«ffii*l~n&&flkSii*l t pSSilt 
ttk«tt2 t**»l±iBj4^*fegS5 2Kii-TS4:dU^ 

iLtioi d^tl}di* f Sig&ft'C, P 

- n-iHI£;iUS^^j££ftTV>* 0 
[0 19 6] nU£S«Ml t p n«-&*Jgj£U 

P 2 1 ^ftizmm. $ ntz p affile 3 i 



•1 



(17) 

31 

ffcfUt 1 £ ©WCfttr * 7i:v-^n* ttlfcatt 5 
ffii*5 fcKttSii* p SHit 3 icy- hMIMF8tr4-ft 
z\<T>Y- h^ffiS 9 14, *l±H±KiJV>T— 7 

[0 19 7] iOi^ftSOIfflWSJm^KiJttiUfft 
lt*U44v> 0 £fc»7 a«5fll*liiii4:«*6M«KiStt 

[0198] tfc, soi a«a*^-ci**f-wofl-» 

spx.1* us*-f siiw^. <su ^Oti-g-, ?#7 

[0199] £L±4>ait4>&a 1-10 ©RWtMi, n 
SgfrK&fflv**: nff^-^lMO S F E T i:ot>T^ 
Lfcri*, f^I^lCL^pf t^^SMOSFET^ 1 
SI (Static Induction) h^Vv^^^fCo^tt 

Haeaa-rft&. 

[0 2 0 0] 4*, *0««»^i|ft«;«r*A-f 

. . — » v , . t .vi- . _ — . ., -r- =m pa i a~ 1*1 W r - ili itSr 

[0 2 0 1 ] 4Ar**OJg»l~l 0U*v»r«lWLfc 

%&m 7 14, -> =» >®HkM, -> y => >§ntm. ; > k 

±it«: (*ea») k*ft**Ki«»ft*»*6aurft 
[0202] ^m^^^tL^^teojf^ii-r^ro.iSr- 

^T-&oTftlMfi*)4kOT-l4 4^t#;t^:ft.&^#-C- 40 
[0 2 0 3] 

[*«Ofl*] #3l9JO?S»S^MI#2SSTM4, mi i3 
4 tfSi 2 <r>7tw$t>ffl$.<r>&* li, m i is 4 tf» 2 ojf <o 
HgffiTj^fetic^ix^^feiljS^^Lrv^o col 

-?4flldii4, tit 4 *>ttAtt4 4ruJ: 
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^tn^V-MOSFET*, pi, n£SW7F#&$52t 
£#2: <Tt MtBtt J: < ffM"*- & - t § i, o 
[0 2 0 4] Sfc, 351 is 4 1^2 wife ft f 

[0 2 0 5] ±I2JiWtci3V>-tSf £ L < 14, fil 3 is 4 
* 4 4 0 fc* 1 ±ffi±ic 

v>£o CftlUI), ii^7-MOSFETC, 5* 

[0 2 0 6] ±IfiJSMKi3V>T$J3: L< 14, $£3*5.1:1/ 

lz&mtZ>±n ic« 1 ±M±lc KU'f 

tv^„ itticit}, l!iao/<7-MOSFETl:, 5 

[0 2 0 7] ±.%imm\Zi$^Xft$ L<14, K^'&Tif 
ra±O^HSI4?tO^$<7)3^<?D 1 HTtii. ifiicj: 
19, a^t-fXWp n^iIL*at«r^-r^-t* ? -C- 

[0 2 0 8] Jite^MlC^V^TWS L < 14, — *O*<0 

[0 2 0 9] _tEJBffiKiJV»-c»* L < 14, -^(OM<0 

[0 2 10] Jiie^ffilcisv^-CffS L < 14, jt^rtas 
14, Hi 03Ftt»ffi*0— *0*0««BC*»t*^«l 

%d®m<oi o *o l SlTO^SSS^Ift 4 y V 3 > 

saw -c-it *aji^T t , ftmm om^ss^m^^-* 

[021 1 ] ±mmm\,zn^xift l < 14, m^wt 
»t-5E*$ntt's. ataaa-c^aLriJi), 

[0212] ±ie^Eci5v^r5ff l < i±, y- hms 

« 14 --ft i3 4 ^16* <^> » tc 3£gfi- -5 * [6] U ?& o T M£ L 
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> ^Jg* j a < <£> - i £ ESit-t- -5. i t tfX # 4 o 
[0 2 13] ±ffi)f®KiJHT#£ L< 14, **- 

v f - V <0 16]± £ 12 £ .1 i jJ*T # S o 

[0 2 14] ±ffi^®lciiv^T»4 L< 14, Y- \ mM 

[0215] ±K/i®K4iW>T#£ L < 14, SWCBMg 
-T&*li3it^2 0^ftSIi£;9>e>&.&p n«itt?f 

LmmvmmiifrMm &mm ^mlt jgjftti an xmt> 
mm^m.^^m.^tix^^> 0 ztuzx*), m& l« 

tfIt:o<t^oT, p n«igLfl|jtO|»tt*E3&«-f-0 

'B.mtlzmtgtZti&ZtXi&tiL&y 4 - *K^V- hco 

4 -6 i£# £• Rrv»r*»to ic 4 £Se 4 mff <b 

v» J/, r CggiS'j •«) i 7j J t"- e £> 0 
[0 2 16] iie^MUisv^TSft L < 14, SWCRjg 

[0217] ±lfi^Mlc^v^T#i L < (4. S5l 

^*Mto«*©-#<0»Offl*ffi* h % 1 45 J: Vm 2 
%»®i*rop nig-g-SBf -Coifs <£ l) *>41v> 0 i2^«i 

«*o^*fi»o«*fl5»«5««w*»feoa:tk«ii. S2 
^tt»««o{lb*«>*«)«#M*' f> ft 1 is 4 ft 2 
*f««)p n»^SS*-CO«J: ») tgK CilUJ: •) , 

[0218] ±EHffi»ci»v»T#4 L < 14, Sv»KHM» 
1-*ft 1 &£lf%2T-m%0y$i$frbtti> p nfilitt 

mitoft i nffiiz&u *) i>mmm>(oj;j!>m<D 
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J:14i:i:<<ti;ii J fi5c 
[0 2 19] ±E»iEfciJV>T#*L<l4, 
14, » 2 ±BB«CK« 3 *l±IBflCB1t 
S ii*»o*«** «4t 3 ft £ *N£#Jf t ?r^-r 4 S 0 I 
»St*oT, ftl, ft2, »3U±IT»4^«*«« 
U»Jft*iiTv»* 0 £*l£J:!K SO IS* 
7 - M 0 S F E T £ H^-r -2> £ t 79*T- # * 0 
[0 2 2 0] **WO»»ffi*i»fls»«<D«jfi3Erttr 
(4, »*tttt, ?*Offl«iB*fc¥*tt*1EO**19:£(:: 

o 'f ^- >ftAfe«4^*E»^S016U^^* s ^ tf ^ * v ;i/ 

[0 2 2 1 ] i/^, 5 9XJ>*-ir<0&im%p nmmL 
20 op^ltEi*>*JEi:<0 h u- K*7 **«C5fc«fJ- 

[mi] $n?i«iioisi (i43tt*s»E*Sfr 

gt^if ^«B&^i- »f ffi II X 3b i> o 
[1112] lllOY-Y' Bfffi(C43tt*^-> 

[B3] 111 O«ji^43lt^^F*6%l^-*c0^^p(-^ 
%r si w T * <6 m X h Z> o 

[14] m\nY-Y' mm\zavz>*-7&.mx<ox 

[II 5 ] ^W^meimm 1 (c45»t*iSWE**# 

[U 6 ] *&&<Qnm<OJ&m I t=iJ»t*il5»EE**#: 

[II 7 ] ^«^o%Mio»S 1 c*»t*j«»ffi**# 

[18] *%^<0Kife«0®SlUi3tt4i^itff*^ 

tin 9 ] *ftmv>mm<o%m 1 tc*Jt4*»ff¥*# 

[no] *&w<Dnmmm 1 ic^tt 

[aii] *&w<oum<omn 1 »ci»it*ji5»ff** 

7 18 * ^1-«b&W BUT-* * o 

[in] *%w<Dmm<7>Mm 1 u^»t-5Aist)i*ii 
[in] *f£w<onm<oMm 1 iciJit^jsitjE*^ 
[in] *%w<vnm<w&m 1 ic^tt^^itE** 
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So 

[016] *»H«>IElt03K»l C*»t*W»ffi** 

4 o 

[®i7] ©**o»is i k £ it a 

{M*>«>Mt2rS0>Jlk 1 3ie«r^i-iR*wfBBi-c* 

& o ^ 

[El 1 8 ] #5&E©!Sifc©J&» 1 KJs»t4*»ffi*» 

[HI 9] B5 8^flU6-C»tt*Sfc*>«a;i:*-> 

[B2 0] 158 ©«jfC*tt«EO^#ft«Jt«fftt 

[H2 1] HI 0«ift-Cl»tt*EEi:3i->«fiii:*v5 

[022] [HI Oflia-Cl»««BEO^««Jt<ltfftt* 20 
yUl/-V3 > L/wjK*«r^i-BI'e*>&o 
[■2 3] *»«OjllfcO»»2 Kl*»t**»ffi** 

[124] 1230Y-Y' Wfffi *w i3 It ^ ^ h>P#fi 

[02 5] *»WOjtlliO«||l2*c*»t4*»ffi#* 

WKm r> r- \ -t~ <r± OD ^ cfc-4Ar /T\ 3C. «& «"» I - *> 1.4- 7. T*r FX ^ 

L 12U ^ o j ^t. t: v > :?<cz/ib v ^ »- • / i»j mj 

#*HOllljt*ft«>* 2 xa**-r«ftKrffiB-C*>&o 
[112 7] **9iO«(iO»«2»C*it**»ffi** 30 

[112 8] *«B«>Xlk«>JBat2 t*lt**»ffi** 
4 xa**i"«W&KrffiHT*>*o 

[@2 9] *»W^«fcO*l!l2H*»t&*»EE** 
#§SS <D Sii^ffi O JS 5 Ig «r a^-f «»& Bf ffi B "C * 4 o 

[113 0] *«W«>ltlfcO»IB2 U*»tft*»E** 
#36 BO IKiS^ffiO* 6 Ig £ a^-r«tH&Bf ffiH "C * 4 o 

[113 1] *»W^>ltlkO»«3U*it**»E** 

[113 2] *ftH0Xffe4>»B4 Cfi»t**»ffi*» 40 

[83 3] 113 2 0fir^tttS fc^->ffiiS;t4r v 

[13 4] 13 2 <0«a"C»tt«ff 0>F*E*lt«t#tt 

[13 5] #56WO|HtO»»5lciJit**»ffi*» 

[13 6] *«W«>**li^)*»6»Ci3it**»tt** 

[13 7] *»W©lt*fcO»l8 6»cfilt*!l5»ffi#* 50 
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ft^SOSiS^S^^ 1 ia*r^i-**BflBB"C**o 
[138] *«WOHJfeO»aR 6 Ki5»t**»E#* 

[13 9] *«WO«tO»»6^*»t*JlSH'E#* 
fMI«^«a*ffiO»3ia*:jp1"«3 80A-A' Wf 
® IcitJSi" 4 ®EB& Kfr® B"C * * o 

[14 0] #3§9lO|SiftOJgSt 6 lcU»t**»HE** 

#^sosais*a^^3xg^^"rii3 sob-b' ®r 

ffiU»SBi"*«t*»fffiB"C**o 

[14 1] *»MOjtlfc«>»ll6 KiJ*t**»BE*» 
#36*Ol!jt*ffiOt(S4Xa*Si-«t»»ftB-C*&o 

[14 2] #»WOJllliO«IB6K*»t**»EE** 
#8tO»fi*iSfe Ojg 4 18* Sti 4 1 (OA -A' 
iwi&^«E*»flBB-C*&o 

[14 3] *»WO*lfcO»lll6ICU»t*]lS»E*» 
#««0»ii;fri£OlMXg*^B4 1 ©B-B' 
Uf&^ttB&BfffiB-Cfe&o 

[14 4] *^<0HJfeO^6^i3tt4^5»SE^* 
#MOM*ftO*5I8tStH4 lOA-A' Bf 
ffi K *H£-t 4«*lIBr*4c 

[i4 5] *§kw<onifa<ojtm6^&if&&fflfc¥m 

#»lO»jt*S«»5I8t*t84 1 OB-B' Br 

[14 6] *«W^JOtO»«6»c*lt4*»EE** 
fM6HO»jt*ttOj(S6Xa**i-B4 1 OA-A' Hf 
Ii:WlSt4lRftlBrlHHT*io 

[14 7] #S&g§tf>Slifc<DjeSj 6 Hi3^4SB»E¥* 

rr-*^. i"- * " -o^*c=. w ».»-» w — — **— - — - - — — — • 

B U WlB-t * «*»f IB H t? * * o 
[04 8] ^WWUMO©® 7 lc^tt*«»S#« 

[05 0] 2|s:f&^<O||Jfe«0Jg^7tciJ«t4JS»E#« 
fls*«OSi6*iSfl>*lHI*«i-H4 9<DA-A' Ml 

[05 1] *^<OHft^l7 KiJltaHSiffi** 
#^tt<Ofiit^S^» 1 I*t£jFi-H4 9.0B-B' St 

[052] ^m<omm<r>^m i ufcttajw&EE** 

#^MOMit*S<0»2XS : Sr^i-|2 4 9<£>A-A' Bf 
K C it * HE* Bf IB H "C * 4 o 

[053] ^flW<7)^iS<0?B^ 7 U jslt&iftSitE** 
^*Olijt^ft<7)^2XS^*i-0 4 9<75B-B' Mr 

105 4] 04 9<r>m&-c-*>i&in.<Dr- hmmtitf? 

[05 5] *%^<OHte«O^S 8 IC£lt&iSlt£4^ 

10 5 6] *5kw<Dnm<vi&m 9 cis(t*;s»tt¥2» 
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* ft K. ft t Hf ffi EI T * h o 
[12 5 7 ] *»W<0St*O«« 1 0 Kfc»t**SflE¥ 

[15 8] tt*<Z>rt»m**#B1lO«j8*£ltt J: ■) 

[15 9] 05 80Y-Y' BfiBKiitt**? 

[16 0] 05 8<DY-Y' Bf®»CiJ»t4*7^-C 

[1261] 115 8<9X-X' BrffitCfctt**?!*®!-*' 

[163] ffi*««*»E*i*flE*E«*:*tf**5'lr 

[HI] 
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[116 4] 

®I2T£><£>o 

[06 5] fE*eftltE¥4MNeB*S**tt?-JRIi 

So 

[126 6] tt&OftftEE¥*4ttft*]HR'M£?-JglM- 

& o 

wani-oRW] 

1 nffiffiW, 2 pl£m 3 pl^x 
>K 4 Kl"f>n*flj«, 5 V-Xn» JMWWU 
6 p 7 a *, 7 8y-h^fe 

*tJi , 9 r- i o v-*mffijf , i i 

[122] 
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